Antioxidant effect of crocin on bovine sperm quality and in vitro fertilization.
Reactive oxygen species (ROS) production above critical levels affects the genetic and functional integrity of spermatozoa by causing oxidative stress. Spermatozoa are susceptible to oxidative stress in terms of motility and fertilization capacity. Crocin (crocetin di-gentiobiose ester), a main constituent of Crocus Sativus L. (saffron), is known for its antioxidant activity by scavenging ROS, especially superoxide anion. The aim of the present study is to evaluate the effect of crocin on the quality characteristics of spermatozoa and fertilization rate. Frozen-thawed and washed spermatozoa from four different bulls were incubated with three different concentrations of crocin (0.5, 1, and 2 mM), for 120 and 240 minutes, in the presence of a negative control, and were evaluated in terms of motility, viability, acrosomal status, DNA fragmentation index, intracellular ROS, and lipid peroxidation. The most potent concentration of crocin (1 mM) was also added in the fertilization medium to test its impact on fertilization outcome. The results indicate that the incubation of spermatozoa with 1 mM of crocin resulted in a statistically significant lower production of ROS, lower lipid peroxidation and in better maintenance of motility, viability, and acrosomal integrity, with a very small number of fragmented cells, compared to the control and the other treated groups (P < 0.05). Crocin concentration of 1 mM resulted in a significant increase of blastocyst rate, compared to the control group (P < 0.01). These data indicate that crocin (1 mM) improves bovine sperm quality and its fertilization capability, directly and/or indirectly, by modulating ROS concentration.